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(57) Abstract: 

PURPOSE: To enable the heating of a fish-paste product 
having a prescribed shape in good yield by efficiently heating 
the fish-paste product. 

CONSTITUTION: This continuous heater is equipped with 
the respectively looped first electrode belt 14 and second 
electrode belt (14a) respectively made of a metal. The first 
electrode belt is stretched over pairing rollers 12 and 13 and 
the second electrode belt (14a) is stretched over pairing 
rollers (12a) and (13a). The outer surfaces of the respective 
electrode belts for electrical conduction are mutually 
arranged at an interval for nipping each piece of a fish-paste 
product (P). An electric current is fed through feeding 
materials 18 in contact with the rollers to the piece of the 
fish-paste product (P). Electrode plates 45 and (45a) may 
be attached to the respectively looped first conveying unit 44 
and second conveying unit (44a) at a prescribed interval. In 
this case, feeding members 54 and (54a) are arranged in 
contact with the inner surfaces of the respective electrode 
plates. In this case, a voltage value, etc., may be different 
for mutual feeding members. 
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[Claims] 

[Claim 1] A continuous heater for fish-paste product, which 
is characterized by the fact that a looped first electrode belt 
made of a metallic material is hanged over paired two first 
rollers made of a metal mutually arranged at a prescribed 
interval, a looped second electrode belt made of a metallic 
material is hanged over paired two second rollers made of a 
metal mutually arranged at a prescribed interval, the said first 
electrode belt and the said second electrode belt are arranged 
at a prescribed interval for nipping a fish-paste product 
mutually at energizing outer surfaces of these elec-trode belts, 
first feeding members connected to a power supply are brought 
into contact with said first rollers in a sliding manner, second 
feeding members connected to a power supply are brought into 
contact with said second rollers in a sliding manner, and a 
fish-paste product arranged between the said first electrode 



^ Numbers in Margin indicate pagination in foreign text. 



belt and the said second electrode belt is energized and heated 
via said first rollers and said second rollers. 

[Claim 2] A continuous heater for fish-paste product, which 
is characterized by the fact that a first conveying unit and a 
second conveying unit made into a loop, respectively are 
arranged by adjoining them to each other, first electrode plates 
are provided on said first conveying unit at every prescribed 
interval in the conveying direction and second electrode plates 
are provided on said second conveying unit at every prescribed 
interval in the conveying direction, a prescribed spacing is 
formed for nipping the fish-paste product between the energizing 
outer surface of said first electrode plates and the energizing 
outer surface of said second electrode plates, first feeding 
members brought into contact with the inner surface of said 
multiple first electrode plates on the side opposite to the said- 
energizing outer surface and connected with a power supply are 
arranged by stretching them along said first conveying unit, 
second feeding members brought into contact with the inner 
surface of said multiple first electrode plates on the side 
opposite to the said energizing outer surface and connected with 
a power supply are arranged by stretching them along said second 
conveying unit, and a fish-paste product arranged between 
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respective said first rollers and said second rollers is 
energized and heated. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] The present invention 
relates to a continuous heater for fish-paste product in which a 
fish-paste product with flesh of fish, etc. as raw material is 
heated by energizing it .with Joule heat, and is particularly to 
a continuous heater for fish-paste product having a feeding 
device for supply an electric current to' electrode members for 
heating the fish-paste product. 

[0002] 

[Prior Art] A fish-paste product such as boiled fish paste, 
etc. is commonly heated to perform the shape retention and 
sterilization of said product, i. e., food after a paste formed 
by grinding it. with flavorings is made into a prescribed shape 
in accordance with respective products. A cooking process has 
been used for this heating in many cases for this heating, and a 
fish-paste product is heated by steaming. Since a time is taken 
for heating in this method, a method of energizing a fish-paste 
product to heat it by Joule heat which should perform a desired 
heating in a short time has been used currently. 



[0003] 

[Problem to Be Solved by the Invention] In the method of 
heating a fish-paste product by Joule heat, two electrode plates 
approaching to and separating from each other are used to 
energize the fish-paste product having conductivity and arranged 
between the two electrode plates. In this method, however, if 
one time of heating is finished, the product must be discharged 
from the between of said electrode plates to heat the next 
product, in a word, it is a batch mode and fails to carry out 
the heating of fish-paste product continuously. Accordingly, a 
heater in which two electrodes are formed by metal, belts made in 
a loop, respectively and a fish-paste product is conveyed 
continuously while nipping and conveying it between these 
electrode belts has been developed. 

[0004] In such a conventional continuous heater, feeding 
members are brought into direct contact with the inner surface 
side of said electrode belts to feed an electric current to the 
respective electrode belts. Therefore, in the conventional 
continuous heater, the electrode belts sometimes are flexed 
because the feeding members come into contact locally with the 
electrode belts, if the electrode belts- are flexed, the spacing 
between the belts changes. As a result, there existed such a 
problem that the width of fish-paste product corresponding to 



the mutual distance between the electrode belts changed, thus a 
fish-paste product with accurate dimensions could not be 
obtained. Moreover, there existed such a problem that if the 
feeding members are brought into contact with the electrode 
belts, they wear and generate a wear powder due to the contact 
of feeding members and electrode belts, thus the entire surface 
of said electrode belts had to be cleaned to remove the powder 
and the removal operation was not easy. 

[0005] The present invention is aimed at heating a fish- 
paste product by means of Joule heat continuously while 
conveying it so that the fish-paste product with a high 
dimensional accuracy can be produced in a good efficiency, 

[0006] 

[Means for Solving the Problem] The present invention for 
achieving the above purpose is a continuous heater for fish- 
paste product characterized by the fact that a looped first 
electrode belt made of a metallic material is hanged over paired 
two first rollers made of a metal mutually arranged at a 
prescribed interval, a looped second electrode belt made of a 
metallic material is hanged over paired two second rollers made 
of a metal mutually arranged at a prescribed interval, the said 
first electrode belt and the said second electrode belt are 
arranged at a prescribed interval for nipping a fish-paste 



product mutually at energizing outer surfaces of these electrode 
belts, first feeding members connected to a power supply are 
brought into contact with said first rollers in a sliding manner 
second feeding members connected to a power supply are brought 
into contact with said second rollers in a sliding manner, and a 
fish-paste product arranged between the said first electrode 
belt and the said second electrode belt is energized and heated 
via said first rollers and said second rollers. 

The present invention is also a continuous heater for fish- 
paste product characterized by the fact that a first conveying 
unit and a second conveying unit made into a loop, respectively 
are arranged by adjoining them to each other, first electrode, 
plates are provided on said first conveying unit at every 
prescribed interval in the conveying direction and second 
electrode plates are provided on said second conveying unit at 
every prescribed interval in the conveying direction, a 
prescribed spacing is formed for nipping the fish-paste product 
between the energizing outer surface of said first electrode 
plates and the energizing outer surface of said second electrode 

plates, first feeding members brought into contact with the 
inner surface of said multiple first electrode plates on the 
side opposite to the said energizing outer surface and connected 



with a power supply are arranged by stretching them along said 
first conveying unit, second feeding members brought into 
contact with the inner surface of said multiple first electrode 
plates on the side opposite to the said energizing outer surface 
and connected with a power supply are arranged by stretching 
them along, said second conveying unit, and a fish-paste product 
arranged between respective said first rollers and said second 
rollers is energized and heated. 
[0007] 

[Functions] Fish-paste products are nipped between the 
first electrode belt and the second electrode belt and energized 
while conveying. At this time, all pieces of the fish-paste 
product are conveyed and heated while keeping desired dimensions 
without displacement or deformation at the time of conveying by 
the electrode belts because a current is. fed from a power source 
to the respective electrode belts via the first roller and the 
second roller hanged over the electrode belts. 

[0008] In the heater installed with the electrode belts on 
the first conveying unit and the second conveying unit made into 
a loop, respectively, the current is' fed from energizing members 
in contact with the inner surface of said respective electrode 
plates. Thereby, positions of said electrode plates conveyed by 
the conveying units are controlled by the energizing members, 
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and the mutual spacing of energizing outer surfaces of said - 
electrode plates is kept to a prescribed interval. 
[0009] 

[Actual Examples] The present invention is illustrated in 
detail based on actual examples shown by drawings. Fig. 1 - Fig. 
3 show the basic structure of a continuous heater for fish-paste 
product relating to one actual example of present invention. In 
the case shown by drawings, a boiled fish paste is taken as a 
fish-paste product P. As shown in Fig. 2, the boiled fish paste 
prior to heating is formed by containing the paste on a plate Q 
of a prescribed shape. A belt conveyor 11 is provided to convey 
this fish-paste product at every prescribed interval, the 
surface of this belt conveyor 11 is made horizontal. Two first 
rollers 12, 13 that are adjacent to the one side of this belt 
conveyor 11 and have rotary central shafts facing in the 
vertical direction, respectively are paired by separating them 
from each other at a prescribed spacing and arranged in a freely 
rotatable manner. A first electrode belt 14 made of a metallic 
material and formed into a loop is hanged over these rollers 12, 
13. 

[.0010] Second rollers 12a, 13a are paired and arranged in a 
freely rotatable manner at positions corresponding to aforesaid 
rollers 12, 13 on the other side of said belt conveyor 11, and a 



second electrode belt 14a made, of a metallic material and formed 
into a loop is similarly hanged over these rollers 12a^ 13a. In 
the outer surfaces of said first electrode belt 14, the surface 
opposite to the second electrode plate 14a is taken as. an 
energizing outer surface 15; similarly, in the outer surfaces of 
said second electrode belt 14a, the surface opposite to the 
first electrode plate 14 is taken as an energizing outer surface 
15a. Then, the mutual distance of these energizing outer surfaces 
15, 15a is taken as a dimension corresponding to the dimension 
of fish-paste product P for nipping the fish-paste product P. 

[0011] As shown in Fig. 3 and Fig. 4, a feed roll 20 is 
provided at the right of said first electrode plate 14 in a 
detachable manner, and a water-permeable film 21 is wound on 
this feed roll 20. This permeable film 21 may be any thin film 
if it is a thin film having water-absorbing property, e. g., 
cellophane, paper, cloth, non-woven cloth, etc., usually, 
various film materials or membrane material said to be 
hydrophilic films, water-absorbing films or water-retentive 
films, etc. can also be used. In .this specification, these films 
are generically described as water-permeable films. The width of 
these water-permeable films is similarly set nearly to the 
widths of said electrode plate 14, 14a. 
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[0012] The water-permeable film 21 fed out from the feed 
roll 20 is guided by guide rollers 22 - 27 and then wound by a 
winding roll 28. A non-illustrated driving source 28 is 
connected to the winding roll 28, and the water-permeable film 
21 is conveyed in a state contacted with the electrode plate 
belt conveyor 14 at a speed in synchronism with the conveying 
speed of said first electrode belt 14. Similarly, a water- 
permeable film 21a conveyed in a state contacted with this 
surface is also arranged at this second electrode 14a. Members 
for conveying this water-permeable film 21a are similarly 
constructed as the members for conveying the water-permeable 
film 21. As shown in Fig. 4, a guide roller 23 is provided in a 
water-feed tank 29, and water is received in this water-feed 
tank 29, Accordingly, water is supplied to the water-permeable 
film 21 when the film passes through the tank. However, water 
may also be sprayed upon the water-permeable film 21 by a 
sprayer in place of the water-feed tank 29 as this water-feed 
means. Thus, when the water is supplied by the sprayer, etc., it 
becomes possible to provide a looped water-permeable film at the 
outer periphery of said respective electrode belts 14, 14a. 

[0013] Moreover, it is also possible not to use the 
aforesaid water-permeable film 21, 21a by making nitridation. 
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welding a coating material or coating a • water-absorbing resin on 
the entire outer surface of respective electrode belts 14, .14a. 

[0014] Fig. 5 is views showing one roller 12 of said two 
first rollers 12, 13, this roller 12 is formed by a support 
shaft 17a, a sleeve 17b consisting of an insulation member such 
as resin, etc. and fitted to the outer periphery thereof and a 
metal sleeve 17c fitted to the outer periphery thereof. Thus, 
the other first roller 13 and the two second rollers 12a, 13a 
also takes the same structure having an insulating sleeve 17b 
between the support shaft 17a and the metal sleeve 17c. 

[0015] As shown in Fig,. 5(A), a feeding member 18 is 
brought into contact with the end face of said metal sleeve 17c 
provided at the outer periphery of said roller 12 in a sliding 
manner, and a non-illustrated power source is connected to this 

/I 

feeding member 18 via a cable 19. The second roller 12a 
corresponding to this roller 12 also takes the same structure 
and other rollers 13, 13a also takes the same structure, and the 
feeding members 18 are brought into contact with these four 
rollers, respectively. Any members may be used as the feeding 
members 18 if they are members having conductivity, like a metal 
such as copper or copper alloy or carbon, etc. 
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[0016] Accordingly, in the aforesaid heater, the feeding 
members 18 are not brought into direct contact with the 
electrode belts 14, 14a but brought into contact with the 
rollers, and they feed an electric current to the fish-paste 
product P via the rollers and electrode belts, consequently, the 
electrode belts are not flexed by the feeding members 18, not 
only the shape of fish-paste product can be made into a desired 
shape, but also the removal of wear powder is facilitated even 
it is generated by the contact of said feeding member 18 and 
roller. 

[0017] Fig. 5(B) is a view showing a case that an annular 
groove 17d is formed at the end of said sleeve 17c, and the 
feeding member 18 is brought into contact with the inner surface 
of this groove 17d in a sliding manner. Fig. 5(C) shows a case 
that the length of roller 12 is set to a dimension greater than 
the width of electrode belt 14, and the feeding member 18 is 
brought into contact with a portion of the roller 12 where the 
electrode belt 14 is not hanged over. Moreover, resin end plates 
may be installed at both ends of a hollow metal sleeve and a 
support shaft may be installed through these end plates as a 
structure of said respective, rollers to achieve the lightening 
of said rollers. 



13 



« 



[0018] The heater shown in Fig. 1 is for heating the boiled 
fish paste. It is a case of fish-paste product free from a 
plate, and a heater shown in Fig. 6 is used in a case of heating 
a fish-paste product shaped relatively thinly. The surfaces of 
said electrode belt 14, 14a are made vertical in the aforesaid 
actual example, while the heater shown in Fig. 6 is made 
horizontal. That is, as shown in Fig. 6, the first electrode, 
belt 14 consists of a metal member made into a loop and is 
hanged over the first rollers 12, 13 whose rotation centers are 
made horizontal, respectively, and the second electrode belt 14a 
also consists of a metal member made into a . loop and is hanged 
over the second rollers 12a, 13a whose rotation centers are made 
■horizontal, respectively. Then, the second electrode belt 14a is 
arranged on the upper side of said first electrode belt 14. A 
gap corresponding to the width of fish-paste product is formed 
between the energizing outer surface 15 of said first electrode 
belt 14 and the energizing outer surface 15a of said second 
electrode belt 14a. 

[0019] A carry-in conveyor 30 is arranged on the upstream 
side of said two electrode belt 14, 14a and a carry-out conveyor 
31 is arranged on the downstream side thereof to carry the fish- 
paste product P made into a prescribed shape into this gap. 
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[0020] As shown in Fig. 5(A) - Fig. 5(C), the energization 
is also made for the fish-paste product P by the feeding member 
18 brought into sliding contact with the roller via the roller 
and the electrode belt in the heater shown in Fig. 6. Similarly 
to the heater shown in Fig. 1 - Fig. 4, a water-permeable film 
may also be used in the heater shown in Fig. 6, and the water- 
permeable film may be provided by stretching it from the carry- 
in conveyor 30 to the carry-out conveyor 31 via the downside 
electrode belt 14. Moreover, the fish-paste product P may be 
heated by the respective electrode belts 14, 14a while conveying 
the fish-paste product P horizontally in the heater of the type 
shown in Fig. 6, but the electrode belts 14, 14a may also be 
arranged upward and downward so as to heat the fish-paste 
product while conveying it upward and downward. 

[0021] Fig. 7 - Fig. 9 are views showing a continuous 
heater for fish-paste product relating to still another actual 
example of the present invention. As shown by the views, two 
sprockets 41, 42 are separated at a prescribed spacing and are . 
so arranged as to rotate it around vertical rotary central 
shafts, respectively, a looped chain 43 is hanged over these 
sprockets 41, 42' to form a first carrying unit 44. Then, as 
shown in Fig. 8, multiple first electrode plates 45 are 
installed at every prescribed interval on the chain 42 via a 
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connecting member 46 made of an insulating material. Similarly^ 
a looped chain 43a is- hanged over a sprocket (illustration is 
omitted) arranged by adjoining it to a sprocket 42a and the 
sprocket 41- to form a second conveying unit 44a, and multiple 
second electrode plates 45a are installed at every prescribed 
interval on this chain 43a via a connecting member 46 made of an 
insulating material. The first electrode plates 45 and the 
second electrode plates 45a are conveyed by the conveying units 
44, 44a in a state opposite to each other. A gap for nipping the 
fish-paste product is formed between the energizing outer 
surface 47, 47a of said two electrode plates 45, 45a. ■ 

[0022] A chain conveyor 51 is provided along the two 
conveying units 44, 44a below the first conveying unit 44 and 
the second conveying unit 44a, and spits 52 for nipping the 
fish-paste product P are mounted on this chain conveyor 51 in a 
detachable manner corresponding to two electrode plates adjoined 
in the conveying direction. The fish-paste product P is 
installed on the- chain conveyor 51 beforehand by taking a state 
that the spits 52 are inserted manually or automatically and 
then the spits 52 are mounted into holes formed in holders 53. 
Because this chain conveyor 51 and the two conveying units 44, 
44a move in directions indicated by arrows, respectively, if the 
spits 52 inserted into the fish-paste product P are mounted to 
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the chain conveyor 51 at positions to the right in Fig. 6, the 
fish-paste product P is energized and heated by the electrode 
places 45, 45a on both sides while conveying it in a direction 
indicated by the arrows. 

[0023] A metal member 54 in contact with the inner surface 
48 on the side opposite to the energizing outer surface 47 of 
said first electrode plate 45 installed in the first conveying 
unit 44 is arranged by stretching it in the conveying direction 
as the first feeding member. Similarly, a metal member 54a in 
contact with the inner surface 48a on the side opposite to the 
energizing outer surface 47a of said second electrode plate 45a 
(wrong number 54a in the original specification, translator) is 

/. 

arranged by stretching it in the conveying direction as the 
second feeding member. The electrode plates 45, 45a are 
installed in' the chains 43, 43a at the respective upper ends, 
but the respective feeding members 54, 54a are brought into 
contact with the downside of inner surface of said electrode 
plates 45, 45a, respectively, therefore these feeding members 
47, 47a function as guiding members for regulating the carrying 
positions of said electrode plates 45, 45a. 

[0024] One feeding member is arranged along the respective 
conveying units 44, 44a in the heater shown in Fig, 7 - Fig. 9, 
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but plural feeding members may also be arranged along the 
conveying direction in this type of heater as shown in Fig. 10, 
In this case, a current value or a voltage value supplied 
between the paired first electrode plates and second electrode 
plate can be changed in accordance with the positions in the 
conveying direction. 

[0025] Thus, in the heater of the type with multiple 
. electrode plates installed in the conveying units, if the 
rotation centers of sprockets are horizontally provided and the 
chain conveyors 51 are removed, it becomes a heater analogous to 
the heater shown in Fig. 6. Moreover, a fish-paste product may 
also be conveyed in the up-and-down direction and a water- 
permeable film may also be used in this type of heater. 

[0026] 

[Effects of the Invention] As described above, the present 
invention enables to produce a high-quality fish-paste product 
without deforming electrode belts due to feeding members and 
easily remove a wear powder due to the contact of said feeding 
members and said electrode belts even if it occurs because 
feeding members are brought into contact with rollers hanged 
over the electrode belts and a current is fed to the fish-paste 
product via the rollers and the electrode belts. iXloreover, it 
also enables to make the feeding members function as an 
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alignment member of electrodes and produce a fish-paste product 
of a desired shape because the- electrode plates are installed on 
conveying units and the feeding members are brought into contact 
with the electrode plates. 

[Brief Description of the Drawings] 

[Fig. 1] Plan view showing basic structure of continuous 
heater for fish-paste product relating to one actual example of 
present invention. 

[Fig. 2] Oblique view showing a part of Fig. 1. 

[Fig. 3] Oblique view showing water-feed means for water- 
permeable film shown in ,Fig. 1. 

[Fig. 4] Sectional view of Fig. 3. 

[Fig, 5] Sectional view showing roller shown in Fig. 1. 

[Fig. 6] Sectional view showing heater relating to another 
actual example of present invention. 

[Fig. 7] Oblique view showing heater relating to still 
another actual example of present invention. 

[Fig. 8] Sectional view showing principal parts of Fig. 6 
of present invention. 

[Fig. 9] Sectional view along 9-9 line of Fig. 7. 

[Fig. 10] Sectional view showing continuous heater for 
fish-paste product relating to still another actual example of 



present invention and sectional view showing portions 
corresponding to Fig. 8. 

[Description of the Symbols] 



14 ■ - first electrode belt 

14a - second electrode belt 

15^ 15a ••• energizing outer surfaces 

18 - feeding member 

44 - first conveying unit 
44a ••• second conveying unit 

45 - first electrode plate 
45a ■■• second electrode plate 

47, 47a - energizing electrode 

48, 48a inner surfaces 
54, 54a - feeding members 
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